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<m~ I?fcl2* ^ obtail ? ed „ b y usi ?8 ? "J** composition containing a silane compound-modified rubbery polymer and 
si ca to thereby economically attain both improved tire properties such as abrasion resistance, cutting resistance, heat 
i^^T' etC< T d im PJ-<>ved workability. The silane compound-modified rubbery poller is one obtained by 
K« a b ™* P° , y ,ner Polymerization of monomer(s) using an organic alkali metal catalyst and reacting 

the active ends of the living polymer with a silane compound represented by the general formula: X„Si(OR) m RV m „ 
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component and 5 to 200 parts by weight, per 100 parts by weight of the rubber component, of silica^ 



(57) mi 



X„Si(QR) m R' 4 _ m _ n 

R' 1 ~20<DTJU*;L/g N t 9 fcf^-;i/ 

i i"fc li a o y y ftT t , mil 1-4©I 

n tt 0 ~ 2 ©HR^efctK minii)aii2-4t* 

9**«^a-jK*ioo 5—200 ssasg-w 



1MLE L-C««3t»* 



AT t-XH'J7 

AU t-X^7U7 

BB /*Jt,/tKX 

BE X;U4=— 

bg .^juaryr 
bj 

BR -fy-Jto 

CF **77U#ft»a. 

cg ^>Er— 

ch x-rx 

CM JU — > • 

DE ghV7 
DK — ^ 

FI 7 / K 



FR T7^>X 

GA tftff^ 

GB ^*n>X 

HU /\>2fl>- 

IT -T*U- 

JP B$ 

kp ®»&££&AS&iaigr 

KR *$3Sg 

LI !Jtf>5'aK> 

lk xy^>*r 

mg -e^-n - 

mg ^sr*rx#n/ 

ml ?y — 



MR *-Bi7 
Mff 

NL 3f^>5T 

no ynr^x- 

RO jU — 

SD X— 

SE X^X-r> 



SN 

su 



TD ^-r-K 
TC ! — rs 
us #g 



WO 88/05448 



PCT/JP87/00738 



1 

m m » 

? 4 t * £ic#8fflic«'>7 y4b&ya&&3 a#« 
§ci led; ^ ic ft t££-ia]± 4 IcH-TSo 

ic «k o if mist* ic # § & © t s n * o 

£ tlX P5o 

La>L#a<£> c ©#&-?&. * - * y 7' 7 v 9 <om Si 
same te&tfte^©#ga#T&6 0 



WO 88/05448 



PCT/JP87/00738 



2 

;u f 7 y>£ if-J£RjS $ it 5 C £ \Z £ 0 > ^ f 7 Vfc&m*: 

SOT. -JES. Ifflltt^&ItSCi^^tS^s 7X 
$ £iC#MBS56-104906 l&¥**K'plZ < 

S i X n Y m R 4 - it - m . 

L 5 & tiS> R Wt 7/1'+ ji>8> nj-;i/i, f - jug ^ 
«/N n z/{kT)i"¥)i'-& 3 £:&t> n 0 3 t4 1 > m 
ft 1 tt^L4©SSf^S5. nim0ftl^t.( 

i 2 ja±-e**o ) ■ei^^ns^fy-fb^i^fe^t 

StiSYi LTT/m* * L(r'> £ 3 ft. 



WO 88/05448 



PCT/JP87/00738 



3 

tjx |> 4 i/-t; p u v i/ y y > i? x. h + '> ^ ^ pun* 
F + ^y^fii/'^^ '>* x h 4- -> s> > f- JU f y 7 y ^ v 

t v * •> *j * * )\f -> 7 y » * f- ^ s> t -t h * •> 7 y ^ 

ij 7t h + i">7 ^, £ n a > ;i/ h 'J x h + '> 
7 y -f> 3 — ^ a o 7' a t° ;u h >J x h 4- *> "> 7 # ^ Vf £ 

<htiK*s7 ytt&mm&d-Attn&tezffi&mv »; 

-ft&t>*>, t^r;^ ^mmm^m^rm 

o-flSiS; ( i ) 

X„Si (0R)„R' 4-m-n ( I ) 



WO 88/05448 



PCT/JP87/00738 



4 

ItAn^yftTJb+M^IU mtel~4<Dg£fc, nil 
0~2©Mlfc^&*K m£ n ©frlte 2 ~ 4 £ ;0 ) 

o>> ij u^wl? A.^ioo masB^fc^ 5-200 mssR^ 

y % b Jl/iVvfl" '5 h K n ^ 7 y N -/'if jn-f Jl/fi 
tfcx CORK ^M'^-TiW^lcji. .7 y^Aft»7f* 

«y x ^ u y «/ n-;i/i?7*f Ji/x-r^x '^if i/y/'j 

□ — ^;i/x -x^n K'jxf fij ->*y, 

N - / ;i/^e )v * y. y x - n, h. fT , M' -> ^ x 

V y *j r i y , 1, 2-*J V J x * y <D x - x ;ui 

J: tfm .3 Si r s y §i £ £i u 1 5 c £ # £ o 



WO 88/05448 



PCT/JP87/00738 



5 

^ l) A > sec-7'^;b 'J f- 9 A N t-^f ^'Jf n> 1, 4-v-' 

JSJ&^tt £*© t ;i/ 'J * ? a > r i/y>' ij f ^ a, 
7 * - ^ 'J £ a > x ? & **y V =f- V a > >f v :/ n 
- ;i/ ^ y h? y y" »J 9 a N * h ij $ a ± 7 9 yy v > 'J * 7 
2±±y $ u v t& a & m M 6 c: <h # 1? # & o 

ft^i Ltd, W^t;u* 'J It 'J f ^ 

;b3£##Hb£-!&U t'-^ f 'J v-' y> T ? 'J a - h 'J ;k > 
^T^iJoiMJ;K /f;M^ !Ji/-K r £ 'J ;bg? 



WO 88/05448 



PCT/JP87/00738 



6 



-CH 2 - C =C'HCB-2 



-CHCH 2 - 



C-R' 



-CH 2 - C - 



CH 2 




-CH 2 CH - -CRaCH - 





WO 88/05448 



PCT/JP87/00738 



7 

somite, *^->"x y/%&me-)Hk&m 

= 100 / 0 -40/60. i? % L < 1495/ 5 -55/45"??* S 0 

I^fiKi^ il$r> - 120 - + 150 t> ifrt L < {4-80 
— I- 120 fi^^BB«> a#. 5»IB-24'«rBD> if * L 
< ttlO#iffl~10B#RB-e* So 

JES {4. ^ v 9 55 T? * £ 0 ^ttjUBsST? & J: IP o 

tt*>*. *jK*0)**i*ffl«{4. a*. 5~50M%. & 
*L< «10-35S*%r*5 o 

C <D J: ? \Z Ltl^I ft-cii £ n £ t* y ? # ij -7 - ©g 
#P Ltt^Si- O - RjSg£ Ccf, R teflDKInP i; 0 ) 

c c-e, '*KWicjD*»»L«:^itt % 120 ro^o- 



WO 88/05448 



PCT/JP87/00738 



8 

M^*©A— i-ftjfc (ML, + 4.v 100 t) ©±1^*^.1 
©S^ttKUfcttLTlOsiM y hHT> if £.L < tt 5 #4 > 

#f&D!© »J t-y^jjf ij v - i s-iS * -fr 5 7 ^tt^fcU 

1 tC^j02jC^»tt©T>l>3 4- *s 

#«.7?*-5^ TIB:— '&5£ (I) tS^tiSo 

K B Si(0R)» r 4 — n • ( I ) 

n y OR&ftXR 4 ~20©^fiH7k^S?a© T;i/ n 4- 

te^Htfc 1 ~20©T;i/4 T»;-;i/« r t*-;i/I|t 

jiAnf y^7J.i'4 i ^l^/7t^ m it 1 ~ 4 ©Igt^N n Ji 
fl-r. 2©K&Tffc*K m-i n'OSJtt 2 — 4T?*5o ) 

;i/ ^ 4- > s^^rr s r ^ □ 4- > y v it&m-e$> o » c © 

■5 "BRi It {ia&©RB(C^^J1^^3'@^U3t^{k 
**g>jSf£©&*i;:R*Sfe# 1 M^±©^flS7kSS©^ 

n-^n t°;i/I, t - 7~ ^ T 'J -Jbg 



WO 88/05448 



PCT/JP87/00738 



9 

0>J i UT T + ;i/ 7 ^ 3 + *> 7 ^ n^0t*m^3 
©i§£©— LT^ey t;u*-h/ h 'J * > ? 
n # 0 Tmi< 4 © ^ £ © - M t Itf H 7 T ;u □ * v 7 
^> n ^ 1 Tm^ 1 ©l§£-©-0IJ iLt*;^nyyft'; 
T Ji/^e J T 4- •> v 7 ^ n n^l"emi<2 ©*§£•© 
— m t LT J ^ v ¥ y fc* J T )b * V T )\s n * is i/ y 
y^ n #'1 T*mi)< 3 ©1§£©-#J£ U^^ ^ ° Y ft h 
t; r;i/+ □ 7 ^ n 2 fm^ 1 ©!§£© — fflt It 
i/'An^y^^e; r ;u □ * > *s 7 v > n a* 2 

r-m^2 ©*§£•© — 0>]£ a yyfls'^T^+a y y 

7 y # * <0 , P T n f y ^ # ij ^ - © S&5lc«S £ SJ© 

f 7 y it , fy^^tiT-^^^'J y z.t 
#f8§J3-effiffl*n<5a&iE-»5S; (i) 

ft^*©S*«i ltd, Aoyy|U7;b:^>M 
T 9 © &©£ LTf h 7 (2 - to*** *s * *s) 
7 ^ > rh77iy+'>->7y> >f /i/h U ( 2 - x 
~» + *> * * ) ♦> 7 y > x f- ;u K 'J x ( 2 - x f- jv 
^ + *> ^ ^ + '> ) ♦> 7 > > x ^ ;u b >; * 7 * y 4- *> 7 ^ > 



WO 88/05448 



PCT/JP87/00738 



10 

b' — )u h H 7s . ( 2 - x 9- & ^ 4- f ^ ir * ) *> 7 y % x 
;i/Ki)7.x / + > >-> ^ > t'-^b U * ( 2 - x ^ )u 4. 

'>} ♦/?y > '!fi*ni7*;*'/J'5y % ^f 
;i/t*j±;i/fc'x ( 2 '-if*^* 'sfrt* *s) i^yy^-s.9 
)v t* .=. )u b' 7 x ■> * y y y\ ^y/f^.F ^xMi/ 

■ jt M;>'/7^ ^ ->'if Jl/ v-' 7. x y ' * •> 7 y > 7 x — 

h V.7 x y * y y 7 v.is.ii&yy xL — fr*/? x y * y y 7 
yfMO^ AayyiUT y y> 4 7°©&© 

ittjH 7 x / 4- y y 7 y^ x 9 h 'J 7 x M y > 

y \Z=- )V h tj 7 x > * V •> 7 y > V.* S.J * 

*S*S*)V^ t/lf)H'j7x>'* : i'{'5y, >!/ y* 

7xM > >5' 7 7 x I) 7 x y % •> y 7 V$S&n 

?y *-)Ui?7 * J * is is y vm&&K>\ ^D^Vf *3T 
8&iE5£*©n#4 ©2frta7k7>»te©fc©£ bT - MJ - t - 
y h 4- -*s * y y n a y 7 V N P n - {?- t -7* ^ 'V 

-y 7 y x i?-t-7"F*'>^3-rV7^^^0x yN a 

y yft*> -CttE^*© n # 5 £l±©*;Bn*£*tt<p © <h 

LT K"j7.x y fhy* ) 2 uu *sy v\ J $ an y ^ Jb 
7 x y #■ y •> 7 V ^ ' * y £ a a. > ^ ;b b* x ( 2 - x 9 )\, 

A^ , yj^^5')'' , >7y, y 7* a ^x ^ 7 x y + ;> 
y 7 y . *y 7* o ^ t* — ;u ^ 7 x y * y y 7 y . .^/yn 
^Er >f y t" □ ^ ji> tr x ( 2 x.^ ;u ^ + y # + y ) yf 
y % y* b ij jv # + y 9 $ a o y 7 y . ^iy+y^a- 
fr'^7" . y\ ffi^'Jx ( 2 - y * ^7* h * *s) '/yV^ 

b* - 4, b ij x ( 2 - y ^ 7' h * > ) y 7 y , * y * a □ 



WO 88/05448 



PCT/JP87/00738 



11 

> ? ;b f 7; ( 2 - * f- ^ "7* h * *> ) •> 7 ^ . t- - ;b h y tl 

; >7^> x h ? * x ( 2 - x ^ ;u 
4- i/ )U t =¥ ) <s v y fVyy^-J^'y'yyy^ * 

)\y Y l J X ( 2 - x ^ ^ * ^ ^ * * *s ) •> y y ^ x ;b b 

y x ( 2 - x ^ ^ 4 •> )\> * * > ) •> 7 y > if ^MJ 7 
x y * y y v y % t* - ;b MJ X ( 2 - x ^ «/ ^ * ^ ^ * * 

y ) y f y „ h* — JU h 'J 7 x 7 * is *s 7 y ^ y f 

h' x (2-if •> 5 y & «k x f - ^ t* 

- ;i/ y* 7 x y + *s *s 7 y * w & <o , "vfy&WT y - 

;i/t*i/M7'©|)(DHTh y 7 x 7 * ^ 7 ? a n y 
7 y N ^7^nD/^;i/^7xy + y'>7y> 7 !7* n * 
x ^ ;u y" 7 x 7 * '> 7 y ^ * 7 7* a t* — ;u 7 x 7 + 
5/ 7 y ^ ^ h >j ;b 5> 7" a □ -> 7 y *>' J: If f J 7 x 7 4- y" 3 

— K *> 7 y**<*5, 

*i|BJ£>*> 7 Wb^teStt:*' Atffi£ftte N 15 IE y f y 

'j -r -®^tt*^8ic-as^: (i) -c*3 ns •> 7 y-fk 

ffl»{i> if * L < tt »J fy^^ y -©*£«■ HHSfc 
9 . 0. 7 £^±##3 L < > 2 t < ttO. 7 ~ 

5.0 . &IC»* L < ttO. 7 -2.0 ^?RJS**T» 

^nsfe©-e*o> 0.7 y 



WO 88/05448 

12 



PCT/JP87/00738 



ELBUmit, - 120 - + 150 fr£ L < — 80 — h 120 
t^*^ RJ&BtF^te 1 »K-5-NrHx if* t < tt 5 3>ffl - 

" # IS !8 © * 7 y 4 fc '^.Tft ^ "tt n* A # fi £ f* <D ft =f- m 

A--'-JKft (ML l + 4 v 100 r) te, 10-150 ©ttfflic* 
5:i*<ffiUx 10*» TT « 51 3S1# tc"«. 0 » - # 150 



WO 88/05448 



PCT/JP87/00738 



13 

ft-?££i§£K:te. <J t*y y# ij 7-©iij;$.|;t7'n 
•y 0 6 ^ 7 y*'A&g£t*T'& otU^o 

h ^ {C cfc *9 ^ Si- 0 - C#3£(CitaH-f 6 
1,100 cm-'fti£©KJK. Si- 0 - <t>m&lCj3.m-?Z> 1, 250 
cm- , #fi©l©iK> * 5 t^JiSi- C ili^fCjlflH-f £ 1. 160 

f * - 1. 4 # !M v r u y * tt i; tfu 
?Ufcfi£* * u y - 7'^ s>'x y£fi£ft. ^ ^ 

y - 7* * y* x y {£ y x - 1, 4 * 'J 7* * x* y N 

M'sx-l.i # »i 7* * i? x y , if i/yynfuyi/'iy 
^any'l^y^ ^ a y y ft 7* * ;i> 3 A N NBR ft 

£*£7*uyKL. 3* aM!$j£ itii^n5^\ 

*^aj©y 7 ytt£4«&3 A^s^<$(ci£^-r 

COi/iJ* <Di£&Mte, r3"A^7>100 IIS*/: *9 5 ~ 

200 nm$>, &*L< ^20-100 nmu-?& <o > 5 mmu 



WO 88/05448 



PCT/JP87/00738 



14 

. c. £ # s o c oym^ . * - y ^ 5 ^ / fu * 
*it«. '95/ 5 ~io/9mmmfimmi&&&mw3L-fcitfa 

u K tLX< is v Vfc^hggtex ^ ^ - x y n* 

ftfcffitiT*? *K 7 Wfc *S x. y zT *s 



WO 88/05448 



PCT/JP87/00738 



15 

L fz h © t . 7^& =f A (c * - sK y 7* 5 7 £ L fc © 

3; . * 4 •* © 1M K 7 * - ^ £ L T . * 7 y 
tt ^ ^ ttM£.<*#» & L < tetife© a £ © 7 u v K tc -> 

ic y * . &g ic is t; r 3 £ ic f - * ^ * 7 w h 

^iS^©T. ^'ft ic**^T»'h^^©^i3&3&<S** 
7 7V^-*«16£ Lfc* 4 -f©^-X rfA{c N #^BJ© 
ci^l, * - sK y 7*7 v £ fi©i§^iC J: 

t5i> -e©s&a&t£©i£^ c £^£> * 4 -v □ - k £ -e© 



WO 88/05448 



PCT/JP8T/00738 



16 



WO 88/05448 



PCT/JP87/00738 



17 

T fc> "£ . ] ) t* y y # y - ©Sft TfcisS t > ? yfo&M 

tfjfcflRiR*^* h ^©Rflsc J: 0 Sits Lrto 

A---3tt*«. ^&1#. «J£4#. SglOO tT7«0 

X^u^SfcU 699 cm-'©7 x -;I/S©IRIR{CS-CJ^ 

CN8208A2 I, ffiSDSC DT A > UNIT ; CN8059L2 SI. 7"° 
^ 7 Ag|j y h a - 7 - PTC - 10A S*|^t, ^ 

JuM&te. JIS K6301 {C^oTSiJ^ L/Co 

7 y#- ymn&mmt, 7y*-yB 

7 y#- ymnrngat, > »; a ^b^*^©** v 

y-7'f V * y&m&W ( t* -;i/£-» = 60%. 

* = 20%) ^ 100 £ L Ttf; L fco tfcffi©* § ^ « i* . 0ff 



WO 88/05448 



PCT/JP87/00738 



. 18 

IHil«*iOOgi-Lfco 

: : : X100 

. t * K 4 i- ©lift * - * ^ h 

3 nmiCDlIf! 3 y * »J — h S§® fC^> C^T^ 80km/hCD:iI3^ 
: — — X 100 

ak±©B x y y 7°&(L -20tK:*>'y- a Affile 

• : ■ xlOO 



WO 88/05448 



PCT/JP87/00738 



19 

x 100 

ft&l. 7m. i§^60km/h© K 7 A &gftft lE^MM^W 

O 

*3. 000 kmjfen* -frfefifex H w v K^® 100 era 2 * tz <0 CD 

±5 ft*»ffi LtSR*^ Lfco lfcilCD*£ 

mffi&i*. *S£HASTM F516-77IC** ItKR W 
1ffi L o 

3fr 4 ^-9"-f K SB CD a* a 7* o < y ^ JCfi"5 

£E£5fciglfcgU flftl. 8io> »«70ki/h(O K 7 AtS«*JC 
]Emji*T?f? loin 1 7Jknj£fT&© t* - KfB0%Sft3 
£$J£l> T Site J: Of&ftflslfco 



WO 88/05448 



PCT/JP87/00738 



20 

: : — : — X 100 

.ftffi^tttftv^ftl.?^ ig^60kra/h© K 7 Af£!fc$ 

SU Sg^Lfcf* d.^> -9- ^2, 500g. x^uyiOOg. 1,3- 
7'^ '>'iy400g*J:CFf I- 7.t K n7 7 y25g £*Abfc 0 

*- h £ u-rftG>Sg£iQt:tcL*:gu S?) 2 

0. 3O0£'£r&ifiD t X 30t>MS^ U7t 0 C © # 9 — 
SBSl.^mLTA---3|ffi^(MLi + <. 100 r) £$J^L/r£ 

f .7 ^ CD > n"->-*-.^-y»jft9.. 38«£ (*£0. 50* 4 > 

n - y * jm a left :f £* > / 'J 7 x * *s- 
? y<£> * ji/ Jfc l. o '0 (c'ffl Sf*-).'*JoiLfcic^v t* 

Hlfm^.M> 2, 6-^-t- r^>7* y -;u(BHT) 

ttiaogSfc «?o. 7g.7jn;u x-f-AKM, 100 rojfcn— 



WO 88/05448 



PCT/JP87/00738 



21 

ICtt. 1250cm - WC S i - 0 - 0 ilg^lCS^ < KJR##£ L 

o 

— £ N gyle Lrt: «fc o IC Jfeo -;t/TEB U ffll SB £ E I; 
U tl&^-fPtiii Lfco f«t>-Bx 145 t<Z)&n H 



WO 88/05448 



PCT/JP87/00738 



22 

# 97- .. . 100 

. •> U * "... 40 
. XfT'jyl 2 

_*te3£«- . 3 

. 5KflsKfihS8; 810NA * r 1 . 

„ TP* 2 0. 8 

pmfeMM; D * 3 0.6 

" : DM* 4 . 1.2 

. H. . 1. 5 

h 1; x ^ j -;t/T s y 1.5 

DBTDL * s 1.0 

^ If 151. 1 

*1) N-7 * - ;u-N' - >f V jT n t: ;i/-p- 7 x - t/ V i/ 7 

t y • 

*2) V 7 A 5? 7* =f- )\< *s rf- 1 1i - t - h 

*3) J? 7x-;i/^T — */ y 

*4) 5? ^ vy =F r 5? ;i/ f s x )u 7 -r F 

l / ;i/ h i] 7 1 y 4 7 y ©ft*> 0 {c N 

1 tmmiz^^ u y-7* fiyAl^ciit* 
ffoTto *^e*&»&ftfc«£**©;ta«ttte*gl*-K: 



WO 88/05448 



PCT/JP87/00738 



23 

9 

# ;t 1 <Z> ^ > Ji/K | j7xy+ , >'>7 ^ © i£ ffl fi £ 

M^tt^m i «ic^To 

hb^##^Jl. 2 
##0|J l ©^ y > f ^ I- 'J 7 x ; + 7 y ©ftfr *9 ic 

■t / ? a n V ij x h * '/ '/ 5 y* itf > f ^ h 'J x h + •> 
^5, ###J 1 ttm^^m 1 ~ 3 £fr &3I»5£ 



WO 88/05448 



PCT/JP87/00738 



24 



l m (*©d 



;# % #5 1 2 ! #ti'3 



i _ 



rt-7 



v^yfb^Wn- 7*w;^^ l.o 
gl.-k ioo mmu> : 



200 %^>*^-7X 



(kgf/an 2 ) 
Gcgf/cm 2 ) 
Ocgf/cm 2 ) 



i 300 %t^a5X 
! tan <J (50t) 



CJIS-A) 



51 

87 
242 
580 

71 
211 
0.1021 



1.0 

iOOT 



50 

84 
235 
585 

70 
205 
0.1030 



1.0 
16 



-£>---fii&- 




J. » 

i 

i 


40 

1 


l^yit&m&mm® 




' 39 
l 

i 


43 














(%) 


61 


| 61 


62 




(%) 


20 


: » 


20 


dsc ^ite^^^^xg 




-45 


! -45 


- 46 



49 

82 
225 
582 
•70 
180 
0.1088 



* Jt^#%M3©^S*100 tLT^Wkl 



>tz, 



WO 88/05448 



PCT/JP87/00738 



25 



(*02) 





# % Mo 


|# % me 


i 

i 




; X(2- X^l^N 


y>?y 

i 


>^y 




1.0 

i 


1.0 


! i-o 

i 


j-, ^ g 

| 100 *c7l^TT°l5) 


! n • 

1 11 

1 

1 


10 m 

• 


! 18 

1 

1 

1 




36 


39 




! ^yit&wmm® 

! ^ - ^ g 


44 


43 


40 




{%) 


a 


60 


61 j 




(%) 




20 


22 


! dsc ^jf^J;§^7X|i 




-« ! 


- 44 


- 45 ! 


' fiD ^ It 
I 41 & ft ft 
j 200 


i 

(kgf/ciD 2 ) 


1 

» ; 


48 


! 

43 j 


| 300 


(kgf/an 2 ) 


83 


80 


85 | 




(kgf/an 2 ) | 


211 


231 


228 j 


; « »r «# f* 


(%) ; 


58i : 


580 ; 


595 ! 


! ® is 


uis-A) ; 


69 : 


70 ; 


70. 




178 ! 


189 \ 


198 \ 


! tan 6 (SOT) 


i 


o.noi ; 


0.1100 | 


0.1091 [ 



WO 88/05448 



PCT/JP87/00738 



26 



m i n (^©3) 


i 

i 




[# % «7 8 j 




i 

! 

i 









(wit). 



, . on.,.*. ioo *c. \>xmi>) 



1.0 
• 17 



1.0 
15 



1.0 
10 



. (If EMU) 


38 


! 39 

i 
1 


.30 : 

j 

< j 


(X^-Afflf^n-;^!) 


43 


1 44" 

i 

1 


53 j 

1 

i 


.K-i**M (%) 


61 


i ■ . 

; so 


' ! 

.62 . | 


7.*uv<tm. (%> 


21 


! 20 




DSC (°c) 




i-45 : 

! 


, \ 


i Sn eSt ft ft 

dl life W ft 
, 2G0%^>"^5X Gcgf/cm 2 ) 


52 


j 


. i 
52 


I 

; 300 %=£^7X (kgf/on 2 ) 


75 


j 77 


65 


1 §!^^m (kgf/cm 2 ) 


208 


| 209 


169 :.| 


| flrff (%) j 510 


I 525 


«o ; 


1 C $ - (JIS-A) . 


• 69 


r 70 


73 : 


; yy*-yBmw& * 


.148 


; 152 


no ; 


; tan 8 SO'C) 


0.1082 


! 0.1123 

1 


0.1706 j 



WO 88/05448 



PCT/JP87/00738 



27 



(•£04) 



i 
i 




i 

; safest, 

i 

i 
i 
i 


1 


(^£t) 


: i.o 

i 


i — 
i 

i 


j 0.5 


! ^ Wfc £ Si s& Jjd ifl 0 

J*-~-*ftft 
(MLt*4s 100 'Cs ETFMLi) 


1 15 


! 40 
1 

i 

I 


12 


i*-~-&ft ' 

\ l/^A i— "T^J ISPs. / 


| 32' 





41 i 

1 

1 


\/ -j y it & $j J3s ft n $k <d 

— iftn— /Ugngfc) 


54 




43 ; 


! b"^;u#l (%) 


61 


60 


62 


1 xnytl (%) 


21 


21 


21 i 


! dsc m&£z#5?mm. co 


-48 ; 


-46 


-44 : 


1 in 8 ft ft ! 

1 200 %t->*i7^ (kgf/cm 2 ) 


53 ; 


33 


1 
1 

47 ; 


j 300 7* (kgf/cm 2 ) , 


68 


47 : 


80 | 


i 51 S 3$ ft (kgf/cn 2 ) 1 


172 | 


148 


202 | 


; mmtswv (%) ; 


440 \ 


400 


520 j 


! s $ (jis-a) ; 


72 ; 


to ; 


70 | 




io7 : 


. ioo ; 


147 1 


1 tan $ (50*C) 


0.1675 ; 


0.1822 \ 


0.1134 



WO 88/05448 



PCT/JP87/00738 



28 

#.#0110 

*«-SL. S*S-*Lfco c © * - h * U - :/ JC . ^&*» 

S!L fSil.Lrt: 500 g. 1, 

500 g*«kCfT > ? t F .n 7 7 y25g£*ALfc 0 

^ L^*^?^ai7k^lh<s6Tn -7? Jt' »J AO. 300 g£ 
&anLT30#HflS£i>;teo c©# 5 --r SBSXO £B 
LTA---M (ILih n 100 V) HcWT&lsktCZlQ 

♦>7 ^© -n ^»»9: 38m£ («S0..50 i ey"/jg x 

7 yO-Er/i/ibfix .1. 00 £*Bi§f3) m/ii:^ 'J 

Rlf^ffl^x 2.6-^-t- 7T)U7 x y -;i/(BHT) «^ 
#100 g^7tt)0.7 gfluiU x^-A-effi£^'#_l00 t© 
&n -;b-t?^^L^. 0 S^ft©<X'*»x 

£lT©##0iJllI£^#:f0i]4, 5 -efeS^fl:iR*-«^g 

iiHf«liCC©m^i*«. r h.7 t K 
n 7 7 y|CH)»LriWli^-:fe. C©^ft 
M^oac^RIRx^'^'h ;H:itx 1250cm-'CSi- O - 

ftV»T?\ ###J 1 ilf#©^fttC©f^MMU 



WO 88/05448 



PCT/JP87/00738 



29 

Mfllll 

r h 7 7 * ; * > •> y y&mm Lfr&Lfut. &%mio±m 

* y * a a h y x h * '> > ? y*&m $J 
2 SIc^Tc 



WO 88/05448 



PCT/JP87/00738 



30 



r 

i 

i ■ • ■ 




j j#%flJ4 




i 






« 




; lo 

. j 


f i.o ; i.o 


» 
: 
i 



(MLi* 4v loo -Cs btfpk;) 



dsc jWf^$#**»BK CO 

(ksf/cm 2 ) 

300 % ; E^ i 7X . Qcgf/an 2 ) 
§1 35 91 £ (ksf/cm 2 ) 
(%) 

R $ . (JIS-A) 

t.yx-ymmmm. . * 

tan (50'C) 



i - 



10 OT 

41 

45 

31 
0 

98 



iobtf mm 



40 
43 

.32 
0 

97 



25 
64 

32 
0 

99 



30 
0 
97 



• 

39 


■ 

40: 


i 

34 ! 


'28 | 


69 


63 


48 ; 


45 ; 

134 | 


187 


179 


157 | 


579 


570 


560 j 


430 |' 


60 


61 : 


59 ! 


S9 ; 


188 ; 


179 ; 


148 


100 | 


0.0742 ; 


0.0783 j 


0.0891 \ 


0.0911 ; 



5©&§lll£l00 tlXm&tniL 



WO 88/05448 



PCT/JP87/00738 



31 

tmmmm 1 ~~ 6 xxammm i ~ 8 

n^M^-i* (A-^-ftg (ML l+ < : 100 t) ; 40. tf - 
Jb^M ; 60%. U y£t : 21%, if 7 Xg^lS ; - 

£MU f 7yft^i"PjEttLtt^£l^l^ #^^J10£I^« 
ICLT&£nfcM£tt [A---«fS ( ML i + 4 : 100 t) 
; 40. f-;i/^fi ; 30%. A* 7 *(£#zg& ; -97t] 1?* 



WO 88/05448 



PCT/JP87/00738 



% 3 m (-eon 







'tmm 
























a 

(100) 


a 

(100) 


a 

(80) 


a 

(80) 




a 

(100) 






















20 


MSk £1500) 








20 




$8Sk #01) 














50 


50 


3 


210 


50 


(HAF) 








• • ■ 






2 


2 


2 


2 


2 




3 


3 


. 3 


3 


3 




1 


1 


1 


1 


1 


i&fOSfritar; TP 


0. 8 


0.8 


0.8 • 


0.8 


0.8 




0. 6 • 


0.6 


0.6 


0.6 


0.6 


im^mv, dm 


12 


12 


12 




12 




15 


1.5 


15 


15 


15 . 


F «j x^ y -;i/T 


1.5 ■ 


1.5 


15. 


15 


15 


DBTDL 


.10. 


1.0 


10. " 


10 


. 10 















in BS 1ft- tt 












(kgl/cm 2 ) 


.181 


220 


66 . 


160 . 


235 


«UK**#tf (%) . 


605 


551 


. 853 


220 


560 


300 ■*//45"x' 
(kgf/cm 2 ). 


61 


82 


21 ■ 




80 


e * uis a) 


70 


73 


42 


98 


72 


tan <? (50*0 


0. 1375 


0. 1085 


0.0765 


0. 1830 


0. 0996 



WO 88/05448 



PCT/JP87/00738 



% 3 §L K:©2) 









mm 5 


s*i^J 6 


I&WJ7 


ffi^-M^ (SB) 














a 

(50) 


a 

(100) 


a 

ft AA\ 

(100) 


a 

(100) 


a 

(1UU; 


























SBR< «5 3 00t 


50 










SBR( MflB" A 














50 


80 


20 


30 


20 


(HAF) 









20 


30 




2 


2 


2 


2 


, 2 




3 


3 


3 


3 


3 


£«ih#J;810NA 


1 


1 


1 


1 


1 


^kBSihSO; TP 


0.8 


0.8 


0.8 


0.8 


0.8 


MffiWJ; D 


0.6 


0.6 


0.6 


0.6 


0.6 


IjqM&MM; DM 


1.2 


1.2 


1.2 


1.2 


1.2 




1.5 


1.5 


1.5 


1.5 


1.5 




1.5 


1.5 


1.5 


1.5 


1.5 


DBTDL 


1.0 


1.0 


1.0 


1.0 


1.0 














Jo Ifel ' 












51 §S ^ A 
(kg/™ 2 ) 


200 


201 


147 


210 


247 


M$rR#<*tf (96) 


625 


508 


883 


501 


502 


300 t;>'a7^ 

(kgf/cm 2 ) 


76 


95 


55 


93 


109 


@ $ (JIS A) 


70 


78 


61 


69 


68 


tan 8 (50X2) 


0. 1123 


0. 1351 • 


0. 0893 


0. 1290 


0. 1252 



WO 88/05448 PCT/JP87/00738 

34 



H 3 i (*©3) 







mmms 








i^8^J 7 




















b 

\50) 


• 


b 

WW 




a 

Uuu;. 




a 

/I AA\ 

UOQ) . 




b ' 

(50) 




b ' . 




5^3" A 




50 


50 


70 


70 




SBR(B*^jfeA 
#1500) 












- 


SBR< llflf) A 








* 






->^VN3) 




35 




20 


20 




(HAF) 


50 




35 


. 35 


35 


50 




2 


. 2 


2 


2 


2 


2 




3 


3 


3 


3 


n 

3 


3 


^fcEfrit#J;8i0NA 


I 


1 


1 


i 


1 


i 


£teih£0; TP 


0.8 


0.8 


0.8 


0. 8 


0.8 


0.8 




0.6 


0.6 


0.6 


0.6 


• - 0. 6 


0.6 


WtSiSM; DM 


1. 2 . 


12 


1.2 


1.2 


1.2 


L2 




L5 


.1.5 


L5 


6 


.6 


L5 




1.5 


1.5 


L5 


1.5 


1.5 


L5 


DBTDL . 


1.0 


1.0 . 


1.0 


1.0 


L0 


: L0 











2 


. 2 




in Sit #3 s 














(kgt/cnr) 


269 


t ft n 

188 


185 


266 


250 


271 


JKSrfHftf (%) 


439 


811 


530 


.280 


. 271 


412 . 


300 ?x 
(kgf/cm 2 ) 


122 


68 


95 






119 


® $ (JIS A). 


67 


65 


51 


79 


78 


67 


tan d (50*0 


0.1400 


0. 0995 


0. 1241 


0.0864 


. 0. 1023 


0. 1394 



WO 88/05448 



PCT/JP87/00738 



35 

mmm 1 

tk«««0u. 4* j; 0*7, tzttfizummiis&tfi 

(Dd 2,m.$Lm* Y is v V 3 A £ Ltlt\ ^ 4 ir V 4 X16 
5SR13 ©*>f -f^igitU fttfOffiffifcSu SSftST?® 



f 4g 





* 4 + 
A 


9 A -Y 
B 


? A ■* 
C 


^ 4 + 
D 


9 4 + 
E 


h v y K A © 

as 


8*014 


Jttttt 
f£#J 1 


i 


KB 01 
7 






100 


105 


114 


111 


100 




100 


106 


110 


110 


100 




100 


113 


115 


111 


100 




237 


100 


220 


230 


232 



WO 88/05448 



PCT/JP87/00738 



36 

-^d«> &m t (D-f< <o &&&& & mm 

$ £ fc. : 7 y >fk ft ii^Atl^tticllIS « 3S9 . 
ICfkv, 10. 00-20 h 7 y 9 : **7*J&-9 A -fr£fPS£ L> K 7 A 



WO 88/05448 



PCT/JP87/00738 



37 



m 5 m 





* 4 + 

F 


c 


? 4 + 
H 


* 4 -f 
I 




£bi£§3 
4 


7 


mm i 


ifctfij 7 




100 


ftib 
-8 t 

114 


Mib 
-3t 

85 


iy\-u-)i 
ft it 

o t 

100 



ISJfifll 3 

165SR13 ®^-7H/-;Fa'AHt, iSi^J 8 . tbtS! 

7to 6 tlC^to 



WO 88/05448 



PCT/JP87/00738 



38. 



16 





> ^* j 


^ >f ^ K 


11/ -y K 




Ulii 8 . 




100- 




mm) 


; 100 


104 




100 


106 



Liz? 4 irKfi. \«*;©* 4 + J Ct£-i> fea^SifiL S 

t£> it* v hi#^§5o "- 

4 . - 

-fir 165SR13 ^ftSi, IMIL'fc. feI4ff$7iic*. 
To 



WO 88/05448 



PCT/JP87/00738 



39 



m 7 m. 





^ + 

L 


M 


N 


0 


n a © a m 


1 


it®! IS 


1 


7 




102 


100 


108 


104 


mm&&mm 


46 


100 


80 


98 


1M K^^tt 


85 


100 


103 


110 



Liz f 4 It, fe^ffi^ i*H)t»ft> 1M Kn*tt 
7 -K&ffl LTfgfflHiffl* A 165SR13 *ft»Lfco 



181 





? A -Y P 




a'A©«^ 


JtRK»0O4 


umm i 




100 


107 


mm®. (3-7- 


100 


106 


K 7 A JC «fc 6 

mm. 


100 


104 



WO 88/05448 



PCT/JP87/00738 



40 

m 8 m & % bj £ ^ a ct o tc > bj§ © J ^ m.m% . 

Lr^Mirte. 1S^!£inU /MSBEfe> iffifA&i &icafcj|<* 
JII&0O6. 

2ttt§tm7 4 165SR13 





^ff R 


9 A S 


x ^ - ;t> a — K 


i±t£l*M 6 


K»W 9 




100 


105 

3 ;/ h n — ;u 

*tJ±-lot: 



6 3* A | jfc®. * + iC ffi (, \5 C £ iZ J: 0 N * & It 7? tt 



WO 88/05448 



PCT/JP87/00738 



41 

It * © 15 SI 

X n S i (OR) m R' 4-m-n 

^ d yylf, ORtetStHg& 4 ~20©#fti7k£#tt<Z>T ;i/ 

R • « 1 : ~~ ZOVJ.r. )u + ;u . r ll - ;u tr - ^ 
S3 o y yflsr ;u* L> mte l ~ 4 ©H 

5-200 sM^wrs^fcjfctti^ * a 

Si(0R) m R' «-„' 
(5t4u 0RfiK*» 4 ~20CD^J07k^^ttOT;un + f 
S> 7!l-X/**'/i*fcliHn7^3*'/l> R' 
1 ~20©T ^I, 7'J-JbI, t'-^lt 
fctf/N ny yftr^+^g^TKL. m«'2~4©6SS[T 



WO 88/05448 



PCT/JP87/00738 



42 

0 .5-200 llS^ft-5iAifijjJ»*,' > >f f ^AS5 
XnSi(OR) 

-Jift^^m. R' te&tmWi 1 ~20©r^4-;bS. r y 
— t* — >i>lr^ d'y y far lis* L> 
m 1 ~ 4 <E>* IR^ n tt 0 ~ 2 & 0 . m £ n © 

ftt* 2 ~ 4 1?& So > £ n s 7 yfc&m&.&fo 3 

MfiBfcfcS 5 -200 lI^^ft^iAg^t^, $r' 
.i-rs**©ttH5l 1 jgfE®©* >f -to 

4. &mT}\sz 'j j ^ t f ift l t # 

• Si (0R) m R' 4-m. • 
OR^KJfcft 6 ~20©#Jn;jc£Pft© 7 'J -;i/^ 4^S. 
R' /'ftKsRSfc.l -2q©.T;i/4- T iJ-^S, 

mtfrit" * ¥-.y fcT fr&^m U mrt 2 ~ 4 on 



WO 88/05448 



PCT/JP87/00738 



43 

^7t«9 5 -2oo fiaa^^rrad* ashi^^ 9^^^ 



INTERNATIONAL SEARCH REPORT 

International Application No PCT/ JP 87/00738 

I. CLASSIFICATION OP SUBJECT MATTER (If several classification symbols apply, Indicate all) » __ 

According to International Patent Classification (IPC) or to both National Classification and IPC 

Int. CI 4 C08L15/00, C08K3/36 



II. FIELDS SEARCHED - 

__ Minimum Documentation Searched * 

Classification System | ; Classification Symbols _ 

IPC ! C08L15/00, C08K3/36, C08L9/00-9/10 



Documentation Searched other than Minimum Documentation 
to the Extent that such Documents are Included In the Fields Searched * 



III. DOCUMENTS CONSIDERED TO BE RELEVANT " 



Category • } 



Citation of Document, " wit h Indication, where a ppropriate, of the relevant passages " 

JP, A, 62-50346 (Bridgestone corporation; 

5 March 1987 (05, 03. 87) 

Page 1, left column, lines 5 to 10 
(Family: none.) 

JP, A, 59-64645 (Japan Synthetic Rubber 
Co., Ltd.) 

12 April 1984 (12. 04. 84) 

Page 1, left column, lines 5 to 19 

(Family: none) 

JP, A, 57-100108 (Japan Synthetic Rubber 
Co., Ltd.) 

22 June 1982 (22. 06. 82) 

Page 1, left column, lines 5 to 15 

6 US, A, 4,397,994 & FR, Al, 2,490,651 
& GB, A, 2,085,896 

JP, A, 56-122804 

(Chemische Werke Huls A.G.) 

26 September 1981 (26. 09. 81) 

Page 1, left column, line 7 to right 

column, line 9 (Family: none) 



Relevant to Claim No. '« 

" — 1=3 



* Special categories of cited documents: " 

"A** document defining the general state of the art which is not 

considered to be of particular relevance 
"E" earlier document but published on or after the international 

filing date 

"I" document which may throw doubts on priority clalm(s) or 
which is cited- to establish the publication date of another 
citation or other special reason (as specified) 

"O" document referring to an oral disclosure, use. exhibition or 
other means 

"P" document published prior to the international filing date but 
later than the priority date claimed 



later document published after the International filing date or 
priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the Invention 
document of particular relevance; the claimed invention cannot 
be considered novel or cannot be considered to involve an 
Inventive step 

document of particular relevance; the claimed invention cannot 
be considered to Involve an inventive step when the document 
is combined with one or more other such documents, such 
combination being obvious to a person skilled in the art 
document member of the same patent family 



Date of the Actual Completion of the International Search » 

November 12, 1987 (12.11.87) 


Date of Mailing of this International Search Report * 

November 30, 1987 (30.11.87) 


International Searching Authority * 

Japanese Patent Office 


Signature of Authorized Officer *° 



Form PCT/ISA/210 (second sheet) (October 1977) 



C3 



SBiti«#^PCT/JP 87/00738 



C08L15/00. C08K3/36 



ft * 



* a is f 



IPC 



C08L15/00, C08K3/36, 
CO 8L9/0 0-9/1 0 



in. **K 



X 



JP,A, 62-5 0346 ( i*5S£tt * 0 ► ^ ) 
5. 3J3. 19 87 ( 05. 0 3. 87 ) 
glHS:«85-l Off B ( 7 7 * H-4U) 

JP,A,S 9-6 4 6 4 S( B *#Jfi =f A fcA&tt ) 
12. AH, 1 98 4 ( 12. 0 4. 8 4 ) 
&lH£i«85-l 9ffB ( 7 T $ 

JP , A , 5 7-1 0 0 1 0 8 ( B^-frJS^At^^a ) 
2 2. 1 9 8 2 (2 2. 0 6. 82 ) 

glg£iH5 - 1 5*T§&US . A. 4,3 9 7,9 9 4 
&FR.A1 . 2.4 9 0.6 5 1&GB » A » 2,0 85,896 

JP . A. 56-1 22 804 

2 6. 9il. 1 981 ( 26. 0 9. 8 1 ) 
glH&«jg7 -:feg9?f § ( 7-r * 



1 - 5 



r Ej *ff jarctt***'. s^m«Bwat:ii**n^tw 
r oj am: * •suss*, ami, s^is^ta-f 5X« 



r 4j PI— > h 7 r 5 ') - WXSR 



IV. IS SE 
Sf&MS*5S7L/.:B 

12. 11. 8 7 


®isa*«^58iSB ^ o 1 1 .87 


Bffitffl£»H 

B ^Hftfrf? (ISA/JP) 


<8BUO*4«Jl K J I 6 . 7 . 7 , 0 


*mrm*x m ± m 



&5SPCT/ISA/210($ 2 -<—>•) (1981*£10H) 



